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I. INTRODUCTION 
In [l], the inverse of a centrosymmetric matrix was considered. In 
this paper we show that the pseudoinverse Rf [3] and Drazin inverse RD 
[4] of a centrosymmetric matrix R is again centrosymmetric. Methods of 
computation of the pseudoinverse of the even order (n = 2m) and odd 
order (n = 2m + 1) are given which reduces the problem to that of 
computing the pseudoinverses of two matrices, both of order m in the 
even order case, one of order m and the other of order m + 1 in the odd 
order case. 
II. DEFINITIONS AND NOTATION 
DEFINITION 1. A centrosymmetric matrix R = [rii] (i, j = 1, 2, . , +z) 
is one for which Y,+~_~,~+~-~ = YES (i, j = 1, 2,. . . , n). 
A matrix of even order n = 2m is centrosymmetric if and only if it 
can be written in the form 
where A, B, and J are all of order m with 
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A matrix of odd order n = 2m + 1 is centrosymmetric if and onIy if it 
can be written in the form 
where x and y are m x 1 column vectors and tc is a scalar. 
III. THEORI' 
Let R be a centrosymmetric matrix of order n and let K be a matrix 
like J, but of order n instead of m. Then it is clear that R is centrosym- 
metric if and only if it commutes with K. 
LEMMA 1. If R and S aye centrosymmetric matrices of the same order, 
and c is a scalar, then R*, RS, R + S, and CR are centrosymmetric. 
Proof. It follows immediately from Definition 1 that R + S and CR 
are centrosymmetric. The discussion at the beginning of this section 
implies 
KRT = (RK)* = (KR)T = RTK 
and thus RT is centrosymmetric. It is obvious that R is centrosymmetric. 
Therefore this is true of R* as well. Clearly K commutes with RS if it 
commutes with both R and S. Hence RS is centrosymmetric. n 
THEOREM 1. If R is a centrosymmetric matrix, then R+ is centro- 
symmetric. 
Proof. It was shown in [3, 21 that the pseudoinverse of an arbitrary 
complex matrix A is of the form A*$(AA*) where p is a polynomial. The 
theorem now follows from Lemma 1. n 
THEOREM 2. If R is a centrosymmetric matrix, then RD is centro- 
symmetric. 
Proof. It was shown in [4] that the Drazin inverse of a square complex 
matrix A is of the form A”[p(A)]“+l where 4 is a polynomial and k is the 
index of A. The theorem now follows from Lemma 1. n 
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COMPUTATION OF THE PSEUDOINVERSE OF THE EVEN ORDER 
CENTROSYMMETRIC MATRIX 
Let K denote a centrosymmetric matrix of even order n = 2m as in 
Eq. (1) and let Q denote the unitary matrix 
Then 
and 
S = Q’RQ = diag[A + B, J(A - B)J] 
S+ = diag[(A + B)+, J(A - El)+-J]. 
Thus R = QSQT, and by [3], Rf = QS+QT. Therefore the computation 
of R+ is reduced to the computation of the pseudoinverses of two mth 
order matrices. 
V. COMPUTATION OF THE PSEUDOINVERSE OF THE ODD ORDER 
CENTROSYMMETRIC MATRIX 
Let R denote a centrosymmetric matrix of odd order n = 2m + 1 as 
in (2), and let Q denote the unitary matrix 
Then 
A +B VFJx 0 
S = Q’RQ = v%y’J cc 0 
0 0 J(A - 4J I 
= di&P, J(A - WI, 
and 
R+ = Q diag[P+, J(A - B)+J]QT. 
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This reduces the problem to that of finding pseudoinverses of one matrix 
of order m and one of order m + 1. 
The authors would like to express their appreciation to the referee for 
helpful comments enhancing the presentation. 
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